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Educator Materials 

Tracking Global Changes 
in Forest Cover 

HOW TO USE THIS RESOURCE 

Show the figure below to your students along with the caption and background information. The “Interpreting the 

Graph” and “Discussion Questions” sections provide additional information and suggested questions that you can 

use to guide a class discussion about the characteristics of the graph and what it shows. 

Caption: The figures show forest loss in Indonesia (left) and Brazil (right) each year from 2000 to 2012. The x-axis 
shows the year ranges, beginning with 2000-2001 (abbreviated as 00-01), and the bars represent the amount of 
forest lost (km2) during that time period. Forest loss annual increment (a measure of the trend line’s slope), 
correlation, and p-value describe various aspects of the trend line. 

BACKGROUND INFORMATION 

From 2000 to 2012, high-resolution satellite imagery captured evidence that 2.3 million square kilometers (km2) 

of forest were lost globally. Countries near the equator, known as the tropics, have been the hardest hit. 

Researchers used satellite imagery to analyze the amount of forest that was lost annually across the globe 

between 2000 and 2012. While the study revealed an overall increase in annual forest loss globally, the above 

figures illustrate two tropical countries—Indonesia and Brazil—which experienced opposite trends in annual 

forest loss over the 12-year study period. Indonesia has only just begun considering policies aimed at reducing 

forest loss, whereas Brazil has implemented strong policies. Government policy is one of several reasons cited for 

Brazil’s slowing rate of forest loss. The differences in forest loss trends between Indonesia and Brazil demonstrate 

the effectiveness of policy decisions on protecting global forests, which are an important source of ecosystem 

services including climate regulation, biodiversity, and fresh water. 

INTERPRETING THE GRAPH 

The bars in the graphs represent the total amount of forest lost (in square kilometers) in each annual period 

(2000-2001, 2001-2002, and so on). These figures only show the amount of forest loss, not the net loss, because 

they do not take into account the amount of forest gained each year. The forest loss annual increment is the 

slope of the trend line. These values represent the average change in forest loss per year: a positive number 

means that the rate of forest loss is increasing and a negative number means that the rate of forest loss is 

decreasing. The correlation values represent how much of the variation in the data can be explained by the trend 
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line. P-values less than the 0.05 significance threshold indicate that the correlation between annual forest loss 

and year is significant. 

The left figure (Indonesia) shows an upward-sloping trend line, and the rate of forest loss increase is 1,021 km2. In 

other words, an estimated 1,021 km2 more forest was lost each year than in the preceding year. The correlation 

value of 0.83 means that 83% of the variability in the data can be explained by the trend line. The fact that this is 

a positive number means that the rate of annual forest loss increased each year. The p-value of 0.001 is less than 

the 0.05 significance threshold, indicating that the relationship between forest loss and year represented by the 

trend line is statistically significant. 

The right figure (Brazil) shows a downward-sloping trend line, and the rate of forest loss increase is -1,318 km2. In 

other words, an estimated 1,318 km2 less forest was lost each year than in the preceding year. The correlation 

value of -0.71 means that 71% of the variability in the data can be explained by the trend line. The fact that this is 

a negative number means that the rate of annual forest loss decreased each year. The p-value of 0.009 is less 

than the 0.05 significance threshold, indicating that the relationship represented by the trend line is statistically 

significant. 

Teacher Tip: Prompt your students to explain the parts of the graph as applicable: 
 Graph Type: Bar graph

 X-axis: Year range (2000-2001, 2001-2002, and so forth)

 Y-axis: Annual forest loss, measured in square kilometers (km2)

 Trend line: The line that best fits the data, calculated using a linear regression equation (y = mx + b)

o Forest loss annual increment: This is the estimated amount of change in forest loss each year in

square kilometers (km2). This is also the slope of the trend line. A positive number means that this

amount more forest is lost each year, and a negative number means this amount less forest is lost

each year.

o Correlation: The correlation value is the percentage of the variability in the data that can be explained

by the trend line.

o P-value: When performing statistical tests, the p-value is compared with a significance threshold

(such as 0.05) to determine statistical significance. These p-values indicate the significance of the

linear regression (trend line).

DISCUSSION QUESTIONS 

 Why is it important to try to identify trends in forest loss?

 These graphs show the amount of forest loss each year. What information would need to be gathered to

determine the overall change in forest cover?

 How is the slope of the trend line (listed as “forest loss annual increment”) used as a measurement of

forest loss?

 What do the bars in the graph represent compared to the trend lines? Do the trend lines appear to

accurately represent the trend of the data over the 12 years of the study?

 What does it mean to have an increasing or decreasing trend in forest loss? Is forest loss occurring faster

or slower as time goes on in each of these scenarios?

 How do statistical measures including the correlation coefficient and p-value support the estimated

trends in forest loss in both countries? Why is it important to use statistical analyses to evaluate the

strength of the trend line?
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 Using the figures, make a claim stating which country is at the greatest risk for forest loss in 2013. Use

one piece of evidence to support your claim. Explain the reasoning behind choosing your piece of

evidence for support. What additional evidence would you gather to make a stronger claim?

 Using satellite imagery allows researchers to measure forest loss. How could this tool be used to monitor

and conserve forests globally?

 What are some of the limitations of using satellite imagery as a means of measuring the health of forest

ecosystems?

SOURCE 

Figure 3 from: 

M.C. Hansen et al. 2013. High-Resolution Global Maps of 21st-Century Forest Cover Change. Science. 342: 850-

853.

View article:

http://science.sciencemag.org/content/342/6160/850

AUTHOR 

Bob Kuhn, Centennial High School, Roswell, Georgia 

Edited by: Alexandra Tyukavina, PhD, University of Maryland; Bridget Conneely, Sydney Bergman, and Jessica Johnson, HHMI 
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